The filters are mounted in a disc which is rotated to present the nine different color combinations. The whole instrument is housed in a black-painted box with dim recessed floodlights on the back for the use of the examiner. The face of the box is approximately eleven inches wide and fourteen inches high, and the body is about fifteen inches long. The instructions, issued by the makers, for administering the test require that the subject be dark adapted for at least ten minutes, following which he is led into a darkened room and seated twenty feet from the lantern exactly in line with the front apertures. He is instructed to name the colors he sees from left to right, and at the same time to raise the hand corresponding to the position of the colors named. Furthermore, an attendant or a helper in charge of the subject stands with one hand on each of the subject's shoulders to insure that there is no miscalling of the order. There are specific instructions for varying the order of the combinations presented, since the Canadians often had potential subjects in the room as well as the men being examined.
In experiments here it was found unnecessary to follow all these instructions exactly. The test was given by one individual without an assistant; and as the subjects were alone in the room with him, a fixed order of presentation of combinations could be maintained, thus leading to more constant results. It was also found unnecessary and even inadvisable to have the subjects raise their hands when they named the colors. If they did not read the colors from left to right on the first demonstration test with the large aperture they were reminded to do so, and this was found sufficient to insure proper performance. The instructions given to each subject were: "I will present pairs of -5-colored lights to you which you are to name, giving the left one first and then the right one. These are pure* simple colors and should be named as such. For example, don't say pink or crimson or anything like that; just say red, "Do you understand?" If the man said yes, he was shown a red-green combination with the large aperture and if he named the left one first and then the right one the examiner said, "I guess you understand", changed the aperture to the small size and started on the test series. If the subject said "red-blue" or ''red-white " or made another such error on the red-green combination, he was not corrected by the examiner who went directly to the small aperture as be* fore. The red was not miscalled on the large aperture by any of the men tested. If he gave the improper order,he was told again to give the left one first and then he would do so. If he said "left, red"; "right, green" or used some other means of indicating which was which, he was told merely to give the left one first without additionally calling it left. In no case was the subject told that the colors he named were correct or incorrect.
The order of the series as we presented it was: greenred, white-green, green-white, green-green, red-green, whitered, white-white, red-white, red-red, green-red, white-red. It will be seen that green-red, white-green, and red-white occurred twice. This order follows the instructions given with the lantern. It is probable that if we had used a different order, the responses given by color-normal individuals would have been slightly different. We gave two combinations of green and white before pairing the white with the red, The white, when presented with green, appears of a more yellowish cast man when presented with red. Since the first presentation of the white light was with green, the subjects had a tendency to call the white "yellow" or "orange", which they probably would not have had to the same degree if the first presentation of the white had been with red. We selected this order for that very reason, so that the greatest variety of names for white would be given,and we could thus see what con* stituted an acceptable normal response for that color.
The white color in the lantern has a distinctly yellow cast, so much so that some individuals who are told that it is white insist that it is yellow and so call it. Other responses to it were orange, amber, red, and pink. The significance of these variations of response are analyzed: on the A.O, plates the men who made these divers responses were normal. We have further tested some of these men by means of the Farnsworth panel. The average performance of five men who consistently called the colors on the R.C.N. Lantern correctly (i.e., as they are labelled) is presented in Graph §1, This approximates the averages of those men who consistently called the blue "green" and the white ••yellow", "orange", and "red" (Graphs #2 to #5) and demonstrates the insignificance of these responses, whereas the particular significance of the anomalous response of "green" to the white light, is presented in Graph #6. The calling of the white as "red" presents a more serious problem to the examiner. Occasionally a man will call "red" for white until he first sees it paired with the red color. Since the first combination of red and white occurs after two combinations of white and green,the subject has already committed himself and may continue to call the white "red", although the red is called correctly. If he does change, however, the examiner has merely to repeat the original combinations to determine if this response was due to terminology or to color deficiency. The response of "red" for white is the only ambiguous response and need actually give little trouble to the tester because it is usually accompanied by qualifying statements such as, "It is very light, but I guess it is red". This difficulty may be avoided by telling the men that there are red, green and white colors. In one case a color normal man As far as those with color defects are concerned, the lack of dark adaptation may alter the stringency of the test* though not to any great extent. The test still divides individuals into two groups to about the same degree of color deficiency. A man who failed the test while light adapted also failed it after being dark adapted. The reverse was true with one exception. We have tested an insufficient number of individuals to be certain of the dividing line between the effects of dark adaptation and of light adaptation on the Royal Canadian Lantern but since no one has as yet determined this point, either method is acceptable.
We may conclude then that the omission of the period of dark adaptation does not significantly alter the performance of normal or abnormal subjects nor reduce the efficacy of the test.
Any test used for large groups will be discussed outside the testing room, and potential examinees may obtain information about the nature of the test. If this test were to be rendered valueless by the subjects' knowing that only three lights -red, green and white, were presented, it would be useless as a means of testing color vision in a large organization such as the Navy. With this in view, v/e again modified the official instructions to the extent of telling certain subjects that there were only red, green and white lights. We tested 97 normal men after giving them this information and again found a variety of responses,but these variations were less than in the preceding tests. (Table III) Yellow was called several times, and one man insisted that the white was too reddish to be white, and so called it "red".
As regards anomalous men, we tested subjects first without informing them what the lights were and then told them that the lights were red, white and green. If they had failed the test previously, they did so again. We may conclude then that previous knowledge of the nature of the test does not impair its efficiency either for normal or abnormal individuals, It is possible that men who are color blind may attempt to get practice with the te st from civilian opticians. If training or coaching should enable such men to pass the lantern.it would not then be so desirable a test as if such experience had no effect. We actually coached individuals in this manner. "You called the red-green as 'red-white' (showing the red-green); this is red-white* now do you see the difference?'* Extensive training at the time of the test and on the same instrument used for testing seemed to have little beneficial effect except, perhaps on a few borderline cases. Even though the number of errors decreases, the final goal of making no errors is not attained after training. Some borderline cases may be passed as a result of coaching, but this is not necessarily an argument against the lantern, since it is quite indefinite as to how a person's color vision should be to cause his rejection for service.
To summarize this section, we have modified the instructions given with the Royal Canadian Lantern in four ways, none of which decreases the efficacy of the test and all of which aid in simplifying and clarifying its operation.
1. The elimination of the assistant operator and the substitution of a careful and conscientious worker among the enlisted personnel for the doctor required by the Canadians makes the test much more available for constant and widespread use in the Navy.
2. The acceptance of other responses than the prescribed ones as "normal** must be insisted upon, since men accounted normal by the present Navy tests for color vision did not necessarily give the exact answers called for by the Canadian test.
3. The omission of the period of dark adaptation makes for a simpler testing situation, eliminates the need for dark adaptation equipment,and reduces the total time necessary for completion of the test.
The information as to what the colors in the lantern
actually were was intended primarily as a test of the machine's value in a large organization. Since such information seems to make a negligible difference in the lantern's ability to divide a population accurately, it might be suggested that informing the subjects in advance as to the three correct responses would simplify both the testing and the grading procedure.
Approximately 2500 men were examined on the A, O. plates, and those who showed evidence of any deficiency at all on these plates were examined further. Such deficiency may be recognized by the tester in three ways: (1) total errors, (2) red-green responses to confusion plates, and (3) difficulty for the subjects in reading any of the plates* Mere tabulation of total errors does not give sufficient information and may even be misleading. Plates 19 and 20 are confusion plates as mentioned above; the normal individual reads 5 and 3, while the red-green color deficient sees 2 and 5, Plates 35 and 36 illustrate #3 above, as the man being tested is required actually to trace a wavy line in each plate. In Table IV is presented the average performance of 70 men whose AO performance showed some color deficiency judged by any of the three methods. It should be recognized that an average may gloss over important differences between types of color deficient individuals. Of these 70 men, 26 eventually passed the R.C. lantern although only nine of these 26 who passed made no errors on their first test. The other 17 correctly identified the colors on a retest. The remaining 44 men failed the lantern. From the AO as well as other tests it is apparent that passing the R.C. lantern does not necessarily mean that the man's color vision is normal, although the claims for the lantern deny this.
-12. Whether the Navy's test for color vision should be less stringent than the AO plates, properly administered, is problematical. Criteria for an applicant's color vision should be further investigated. The R.C. lantern approximates working conditions and should be considered in that light. It is an easier test than the pseudo-isochromatic type in that men with minor color defects may fail the plates and yet pass the lantern. On the other hand it is a much more stringent test than the Edridge -Green lantern, A rigid investigation under actual field conditions is indicated prior to the establishment of new and definite standards for the minimum requirements for color vision. It is known that the requirements for color vision vary widely from job to job and it is probable that only a small percentage of the ratings in the Navy require excellent color perception. .14- 
